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Amendment of Parts 2.106 and 25.202 )
of the Commission's Rules to Permit )
Operation of NGSO FSS Systems ) RM No. 9147
Co-Frequency with GSO and Terrestrial )
Systems in the 10.7-12.7 GHz, )
12.75-13.25 GHz, 13.75-14.5 GHz, )
and 17.3-17.8 GHz Bands, and to )
Establish Technical Rules Governing )
NGSO FSS Operations in these Bands )
P NICATION
IN =N INT

Diversified Communications Engineering . Inc. ("DCE"), responds to the Surreply filed
by SkyBridge L.L.C. ("SkyBridge") in the above-captioned proceeding on October 15, 1997.
Although DCE and virtually every other commenter in this proceeding agree that it is
premature, for numerous legal and technical reasons, to launch the requested rulemaking,

SkyBridge persists in its campaign to bypass normal rulemaking procedures designed to create

'SkyBridge's Surreply and accompanying Motion For Leave To File Surreply were filed
with the FCC and served on DCE's counsel while counsel was in Southeast Asia. Upon
counsel's return to the United States at the end of October the Surreply was promptly
forwarded to DCE for review. This Response is filed to correct a number of misstatements in
the Surreply in order to ensure a complete and accurate record in this important proceeding.
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a full factual record to help ensure that Commission action is in the best interest of the
public. It is therefore ironic that the Surreply is framed as SkyBridge's continuing effort to
"ensure that the Commission has all relevant facts before it in this proceeding". Surreply at
3. The only way the Commission will obtain all the "relevant facts" is to commence a
general inquiry into the potential reuse of the 12.2 to 12.7 GHz band that considers the
technical merits and shortcomings of competing spectrum reuse technologies. All SkyBridge's
public filings to date confirm that this is a process that it will try at all costs to avoid.’
SkyBridge applies the same incongruous approach in its gratuitous attack on the
Northpoint system. SkyBridge declares that it endeavors "to provide a reasoned technical
response to any televant question raised regarding its system". _Id. However, although
SkyBridge initially complains that it does not know anything about the technical and
operational details of the Northpoint system, it nonetheless proceeds to embark on a
speculative technical evaluation of the Northpoint system. Such an analysis cannot be
provided any weight by the Commission because the analysis is not only speculative but, not

surprisingly, wrong.

’Given the recent performance of SkyBridge's allies at ITU WRC-97, this is not a
prospect that the FCC, existing licensees in the DBS band or DCE should take lightly. As
the Commission is well aware, France forced a reversal in the long held United States
position against NGSO operations in the 12.2-12.7 GHz band by holding up an allocation
required by Teledesic. See, e.g., Communications Daily, Europe and Others Critical of U.S.
About-Face at WRC-97, pp. 3-4, November 13, 1997; Id Celestri, SkyBridge and Teledesic
Pleased With WRC-97 Compromise, pp. 5-6, November 24, 1997. Significantly, SkyBridge's
"sole general partner and sole limited partner...are French companies that are indirect, wholly
owned subsidiaries of applicant's ultimate corporate parent, Alcatel Alsthom ("Alcatel"), a
company organized under the laws of France." In the Matter of SkyBridge L.L.C., File No.
48-SAT-P/LA-97, at p. 4. Similar strong arm tactics can be expected at the Commission now
that SkyBridge's focus has shifted back to Washington.
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L The Northpoint Technology.

Long before SkyBridge began its extraordinary campaign to bypass the normal
preliminary rulemaking procedures in this docket, DCE was working on establishing the
proper factual and legal basis for the implementation of the Northpoinf system. As a result,
DCE's initial patent application was filed on April 5, 1994° and, as explained in DCE's Reply
Comments, the patented system allows for the simultaneous sharing of Direct Broadcast
Satellite frequencies by terrestrially based transmitters without interference to either
transmission.* DCE filed its experimental license application with the FCC in November
1995. Initially, DCE sought approval to conduct the experiment in Austin, Texas. Over the
course of the next 22 months DCE consulted regularly with the FCC in order to negotiate
acceptable conditions to permit an experiment of the Northpoint system. Ultimately, the FCC
agreed to permit an initial experiment on the King Ranch in Texas.’

As forecasted in DCE's Reply Comments, from October 6 to 10, 1997, DCE conducted
an experiment of its Northpoint system. The test was successful and demonstrated that the

system works even better that initially anticipated. In this regard the power levels tested by

*The DCE patent (No. 5,483,663) was granted on January 9, 1996. See Attachment 1.

“As explained below, the DCE patent is not limited, as SkyBridge incorrectly states, to
the transmission of terrestrial signals over 10 percent of the DBS spectrum which would be
unavailable to DBS licensees. Moreover, DCE's recently concluded experiment proved that
the design and engineering features of the Northpoint system provide the required protection

to simultaneous co-channel DBS transmissions without harmful interference to either the
terrestrial or DBS transmission.

’In this regard, DCE agrees with SkyBridge that a test in a larger market (as originally
planned by DCE) will be extremely useful to prove that the technology works in more

densely populated areas. Given the success of the recent test, DCE will shortly seek FCC
authority to conduct such a test in a larger market.
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DCE were much lower than those assumed by SkyBridge.* For example, the maximum EIRP
used during the test was 36.9 dBm, not the 32.15 dBW assumed by SkyBridge,” and the
required C/I ratio was 4.8 dB rather than 10 dB. Significantly, the test demonstrated that it is
possible to have an exclusion zone of less than 1/4 mile while still having a service area in
excess of 10 miles using low power levels (13dBm EIRP).}

A full technical report is currently being prepared using data provided by Comsearch,
Inc., the independent engineering consultant that conducted the experiment, and will be
provided to the Commission upon its completion in the near future.” The report will provide
additional evidence that SkyBridge's request for rulemaking should be rejected and that a
broader proceeding initiated to establish a full record concerning how reuse of the 12.2 to
12.7 GHz band will best serve the public interest.

IL The DCE Patent.

SkyBridge misinterprets the plain language of two selectively quoted sentences from

DCE's 10 page patent to give the FCC the false impression that the patent depends upon the

®SkyBridge assumed that the maximum power levels indicated in DCE's license were
used. As indicated those maximum levels were applied for to ensure that DCE had
flexibility. However, far lower levels proved effective.

"The distinction is critical as the actual operation is in milliwatts and is 25.25 dB lower
than assumed by SkyBridge.

*In its evaluation of the Northpoint system, SkyBridge assumes a backlobe antenna gain
of -5 dBi. Surreply at p. 9. SkyBridge expresses concern that DBS dishes pointing at DBS
orbits other than 101 W.L. will experience sidelobe entry and that rejection will be lower. Id.
at n. 12. However, each Northpoint market will be custom designed to minimize the
exclusion zone and optimize the coverage area. All DBS orbits which can be seen from each
geographic location will be included in the design. If a particular orbit cannot be seen from a
certain portion of the country, it will not be included in the design criteria.

*The report is due by January 8, 1998.
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exclusive set aside of approximately ten percent of DBS spectrum for terrestrial transmissions.
Surreply at 11."° Of course, the patent does not limit the invention in such a fashion.
Although one embodiment of the invention includes a method whereby a portion of the DBS
spectrum (preferably ten percent) could be used only for terrestrial transmissions, this is only
one of many embodiments covered by the patent.'' That is why the sentence quoted by
SkyBridge states that "[plart of the DBS broadcasting spectrum may be withdrawn from
satellite transmission use..." Attachment 1, DCE Patent at column 2, lines 17-19 (Emphasis
added). If this were the only embodiment of the invention then the permissive word "may"
would have been replaced with a mandatory word such as "shall" or "must". Significantly,
DCE's just completed experiment proves that no spectrum set aside is required for the
simultaneous transmissions to occur on a non-interfering basis.

The claims of the DCE Patent, which are the elements that define the legal protection
afforded by the patent, require terrestrial transmission in a first frequency band within a
satellite frequency band. Attachment 1, DCE Patent, columns 7-12. This claim language
covers embodiments where a portion of the DBS spectrum is vacated and embodiments in
which the DBS and terrestrial signals are simultaneously transmitted on the same frequency.
Significantly, from the perspective of the Commission and the public, as noted above, the just
completed experiment demonstrated that the Northpoint system design allows simultaneous

co-channel transmissions to take place without interference to either the terrestrial or DBS

""Both quotes are taken out of context from the "Summary of the Invention” section of
the patent. SkyBridge makes no effort to evaluate the scope of the patent's 21 separate
claims, which do not support its interpretation.

"The patent includes 21 claims covering various embodiments of the invention.
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transmissions. The test in no way involved the exclusive set aside of DBS spectrum for

simultaneous terrestrial use.

Conclusion

Although SkyBridge continues its effort to curtail a full airing of relevant facts
concerning the best reuse of the 12.2 to 12.7 GHz band, an attitude that should in itself cause
the Commission, DBS, and fixed microwave licensees significant concern, it has utterly failed
to support that cause by the speculative attack on the Northpoint system and its incorrect
reading of the DCE patent. The Commission has before it two competing systems for reuse
of the band. The Northpoint system has been empirically tested and clearly works, as the
Northpoint technical report will demonstrate. The promoters of SkyBridge claim their system
works on paper with the right assumptions, but every DBS and fixed microwave licensee that
commented in this proceeding has expressed its grave concerns about those assumptions and
the technical feasibility of the proposal.

Clearly, SkyBridge has failed to provide any basis for its extraordinary request that the
Commission forgo the development of a full record concerning the reuse of the DBS band.
DCE supports the initiation of such a proceeding to examine, inter dalia, the potential benefits
and shortcomings of DBS frequency reuse using the Northpoint system, the SkyBridge

system and any others that may have developed an innovative use of the band that would

serve the public interest.
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SYSTEM FOR PROVIDING LOCAL
ORIGINATING SIGNALS WITH DIRECT
BROADCAST SATELLITE TELEVISION

SIGNALS

BACKGROUND OF THE INVENTION

This invention relates to apparatus and methods for broad-
casting and receiving television signals. More particularly,
this invention relates to an apparatus and method for pro-
viding local originating channels along with direct broadcast
satellite television channels transmitted from a satellite.

Television signals may be received from a satellite in
geosynchronous orbit in which it is stationary with respect
to a geographic receiving area. Typically, the television
signals are transmitted from a terrestrial transmitter to the
satellite and then retransmitted from the satellite so that the
signals can be received by terrestrial receivers within the
geographic receiving area, that is, within a line of sight of
the satellite.

Direct broadcast satellite service (“DBS”) refers to satel-
lite transmission of television signals directly for use by
individual households or subscribers having the proper
signal receiving equipment. The U.S. Federal Communica-
tions Commission has dedicated the electromagnetic spec-
trum from 12.2 Giga-Hertz to 12.7 Giga-Hertz for DBS
broadcasting. Sixteen signal carriers are located within the
DBS spectrum, each carrier carrying several individual
television channels. Depending upon the compression tech-
nology applied to these signals, literally hundreds of sepa-
rate channels may be available through DBS. A great benefit
of the DBS system as opposed to prior satellite systems is
that only a small dish-type antenna is required to receive the
DBS signals and the alignment of the receiving dish is not
critical. Also, the DBS system will provide high quality
reception at any point in the geographic receiving area of a
satellite without the expense of land transmission lines such
as those required for cable television.

The DBS system requires that a subscriber purchase or
rent both a special DBS signa! processing unit or receiver
and a DBS satellite signal receiving antenna. The receiver
and antenna are usually provided as one assembly having an
outdoor unit and an indoor unit. The special DBS receiver
receives all sixteen carriers and includes channel selecting
logic for selecting a desired program channel from the
received carriers. To produce a single channel program
output to a television set, the DBS receiver channel selecting
logic selects one of the sixteen carriers and then demodu-
lates and decodes the encoded signals. Finally the receiver
converts the desired channel signal from digital form to
analog form to provide the channel input to the television
set.

A major problem with the DBS system involves local
originating programming or television channels. Since a
single DBS satellite transmits to substantially an entire
continent, DBS can effectively only provide national or at
most regional programming. There is simply not enough
room in the DBS spectrum for all local originating program-
ming to be transmitted through the satellite for selection by
individual subscribers. Rather, DBS subscribers must obtain
local originating programming from other sources such as
local broadcast stations, cabie, or local wireless sources.
These separate sources all require separate receiving equip-
ment. Furthermore, the advantages of DBS are less attractive
to potential subscribers because the subscribers must also
use a scparate system, cable for example, in order to obtain

20

30

45

50

55

60

65

2

local programming. In fact, there has been great concern that
the absence of local programming with DBS may make the
DBS system commercially unviable.

SUMMARY OF THE INVENTION

It is therefore a general object of the invention to over-
come the above described problems and limitations associ-
ated with DBS systems. Particularly, it is an object of the
invention to provide an apparatus and method for providing
local originating channels along with direct broadcast sat-
cllite television channels transmitted from a satellite.

To accomplish this object, a system according to the
invention utilizes a terrestrial transmitter to transmit local
programming or local channel signals within the frequency
band of the DBS satellite transmissions and digitally
encoded in a similar fashion. Part of the DBS broadcasting
spectrum may be withdrawn from satellite transmission use
and instead dedicated for use with local channel signals
transmitted from the terrestrial transmitter. Since the terres-
trial transmitter has limited range, the same local channel
portion of the DBS spectrum dedicated for use with local
channel signals may be rcused in different geographical
areas without interference. In this fashion, DBS subscribers
in the entire DBS range are provided with desired local
programming without the necd of a separate receiver and
without having to subscribe to a separate local service
provider.

In addition to the terrestrial transmitter and the DBS
satellite transmitter, the apparatus according to the invention
includes special receiving equipment at each location sub-
scribing 10 the DBS system. The receiving equipment
includes an antenna structure for receiving signals from both
the terrestrial transmitter and the satellite transmitter, com-
bining means for combining the signals received by the two
antennas, and the regutar DBS receiver or signal processing
means.

The terrestrial transmitter, located at a terrestrial trans-
mitting location, transmits local channel signals in a fre-
quency band that is included in the band allotted for satellite
broadcasting. Preferably the terrestrial transmitter receives
local channel signals broadcast locally by some means and
then converts the local channel signals from their broadcast
frequencies to converted local channel signals in a first
frequency band such that they are compatible with the
satellite broadcast signals. The first frequency band is con-
tained within a satellite broadcast frequency band which
may be the band that DBS has been allotted. In the DBS
system, the satellite broadcast frequency band has an
approximate lower frequency limit of 12.2 Giga-Hertz and
an approximate upper frequency limit of 12.7 GigaHertz.
Although more or less of the DBS spectrum may be used for
local channel signals, approximately ten percent (10%) of
the satellite broadcast frequency band will preferably be
vacated for the converted local channel signals. The con-
verted local channel signals could also be transmitted at
higher or lower frequencies adjacent to the DBS frequency
spectrum.

The antenna structure according to the invention is
located at a user location remote from the terrestrial broad-
casting location and includes a first antenna and a second
antenna. The first antenna is adapted to receive the converted
local channel signals in the first frequency band. The second
antenna is adapted for receiving direct broadcast satellite
television channel signals that are transmitted by the satellite
in the satellite broadcast frequency band. Preferably, the first
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and second antennas are located on a single structure and are
separately alignable for peak reception. However, the first
and second antennas could also be separate if required for
peak reception. Any antennas suitable for receiving the
respective frequency signals may be used in the antenna
structure according to the invention.

The combining means is also located at the user location
and operates to combine the converted local channel signals
received by the first antenna and the direct broadcast satellite
television signals received by the second antenna. The
combining means combines the two sets of signals to form
a combined television signal travelling on a single propa-
gation path. Since the individual signals are each within the
satellite broadcast frequency band, the combined television
signal is also in the satellite broadcast frequency band and
may be processed for use as if it were from a single source.
When applied to the DBS system for example, the combined
signal may be processed by a single DBS receiver without
the need for additional or alternative equipment.

The signal processing means or receiver receives the
combined television signal from the combining means and
processes the combined signal to produce a desired channel
output signal to a television set. In the DBS system for
example, the signal processing receiver is implemented in a
single piece of equipment and includes bandpass filters for
filtering the incoming signal and an amplifier. The receiver
also includes a mixer, demodulator, digital decoder, and a

digital to analog converter all controlled by channel selector/
control logic.

The present invention in combination with the DBS
system provides a superior alternative to cable television
systems. The subscriber not only obtains the high quality
reception available with DBS but also obtains local pro-
gramming without having to subscribe to a separate service
or obtain additional receiving equipment.

These and other objects, advantages, and features of the
invention will be apparent from the following description of
the preferred embodiments, considered along with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagrammatic view of a transmitting and
receiving apparatus embodying the principles of the present
invention.

FIG. 2 is an isometric drawing of an antenna structure
embodying the principles of the invention.

FIG. 3 is a diagrammatic representation showing a signal
combiner according to the invention.

FIG. 4 is a diagrammatic representation showing a
receiver and receiver output according to the invention.

FIG. 5 is an isometric drawing of an alternate antenna
structure embodying the principles of the invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

FIGS. 14 illustrate one preferred apparatus 10 for pro-
viding local programming or channels along with direct
broadcast satellite television channels according to the
invention. The apparatus 10, as shown FIG. 1, is adapted to
be used with a satellite transmitter 12 broadcasting direct
broadcast satellite television signals in a satellite broadcast
frequency band. The apparatus 10 includes a terrestrial
transmitter 14 and a signal receiving arrangement 16 located
at a location remote from the terrestrial transmitter. Each
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individual user or subscriber of the service would have a
signal receiving arrangement. The terrestrial transmitter 14
transmits in a frequency band within the satellite frequency
band and the receiving arrangement 16 receives the satellite
signals and the terrestrial signals and combines them for
processing by a single receiver 18. The disclosed system 10
provides DBS along with local programming while requir-
ing no additional receiving equipment other than a special
antenna structure described below and means for combining
the separate direct broadcast satellite television channel
signals and local channel signals.

The DBS satellite 12, as is well known in the field,
includes a transmitter (not shown) and is located in a
geosynchronous orbit so that it remains stationary with
respect to a certain geographic broadcast area. The satellite
12 itself receives signals from a land-based transmitter {not
shown} and then retransmits those signals back to earth. The
position of the satellite transmitter 12 allows it to provide a
clear signal to a large geographic area. The satellite transmits
in a satellite broadcast frequency band. For example, the
FCC has allocated the electromagnetic spectrum band from
12.2 Giga-Hertz to 12.7 Giga-Hertz for DBS broadcasting
and this frequency band represents the preferred satellite
broadcast frequency band. However, the satellite broadcast
frequency band for purposes of this invention could also be
defined as a frequency band in which the single receiver is
adapted to operate. For example, the satellite frequency band
could be defined to encompass a frequency band adjacent to
the DBS band as well as the allocated DBS band with the
terrestrial signal being transmitted in this adjacent band. In
this fashion, the invention could be adapted to operatc over
any desired frequency band.

The terrestrial transmitter 14 comprises any suitable trans-
mitting device for transmitting local channel signals in a first
frequency band that is contained within the satellite fre-
quency band. The terrestrial transmitter 14 provides local
programming with the local channel signals. Preferably, the
terrestrial transmitter 14 will have associated with it means
for receiving local programming and signal converting
means (not shown) for converting the received local signals
into converted local channel signals in the first frequency
band. The receiver for the terrestrial transmitter and the
signal converter are known in the art and are not described
further herein. In a preferred embodiment of the invention
operable for DBS systems, the local signals are converted
from analog to digital signals before they are transmitted so
that the DBS receiver 18 may decode the terrestrially
transmitted signals similarly to the satellite transmitted
signals.

The terrestrial transmitter 14 has limited range depending
upon its broadcast power. For example, depending upon the
terrain surrounding the terrestrial transmitter 14, a 100 Watt
transmitter can provide a suitable signal for approximately a
ten-mile radius around the transmitter. The broadcast power
for the terrestrial transmitter is chosen to provide the desired
local coverage. Also, since the terrestrial transmitters each
have a limited range, the invention encompasses many
separate terrestrial transmitters at different geographical
locations around the satellite broadcast area for providing
the converted local channel signals in just their respective
local areas. Since the broadcasting range is limited geo-
graphically, each terrestrial transmitter 14 may broadcast in
the same first frequency band without providing conflicting
signals to any subscriber. Further, in high population density
areas when many local channels operate, such as New York
City and Los Angeles, for example, the first frequency
spectrum could be subdivided to allow portions of the first
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frequency spectrum to be reused more frequently than other
portions of the spectrum. In this fashion, some local chan-
nels could be broadcast over a larger arca while other locat
channels could be broadcast over smaller area, depending
upon local demand for the channels.

The receiving arrangement 16 is located at a remote
location from the location of the terrestrial transmitter 14,
such as at an individual household within the range of the
terrestrial transmitter. The receiving arrangement 16
includes an antenna structure 30 and the receiver 18, and
provides a standard television signal to drive a user or
subscriber’s television set. The receiving arrangement 16 is
adapted to receive the direct broadcast satellite channel
signals containing regional or national programming and
also the converted local channel signals containing local
programming.

Referring to FIG. 2, the antenna structure 30 includes a
first antenna 34 for receiving converted local channel signals
and a second antenna 36 for receiving direct broadcast
satellite signals. The antenna structure 30 also preferably
includes a low noise block converter (“LNB”) 28 for con-
ditioning the signals from both antennas as described more
particularly with reference to FIG. 3. The second antenna 36,
as shown in FIG. 2, preferably comprises a standard satellite
signal receiving antenna with a reflector dish 38 and a
feed-horn assembly 40. The reflector dish 38 reflects and
concentrates signals to the feed-hom assembly 40 and these
signals are picked up by an antenna probe 42 (FIG. 3)
associated with the feed-horn assembly. The first antenna 34
(shown in FIG. 2) preferably comprises a monopole slot
antenna. The slot antenna feeds its signal to the LNB 28
through any suitable connection such as a low loss copper
coaxial cable 32 (FIG. 3) directly connected to the LNB.
Also, the illustrated slot antenna is rotatably mounted on the
satellite antenna feed-horn assembly so that it may rotate
about its longitudinal axis as shown at arrow A to best
position its slot, or slots if more than one is used, for
receiving convened local channel signals from the local
terrestrial transmitter 14.

Those skilled in the art will readily appreciate that the size
of the LNB 28, feed-horn 40 and slot antennal is exaggerated
in FIG. 2 relative to the reflector dish for purposes of
illustration. In actuality, the reflector dish may be about 18
inches in diameter, the feed-horn 40 wave guide is rectan-
gular approximately one inch wide and one-half inch high,
the LNB is rectangular one-half inch high and two and
one-half inches long, and the slot antenna for a low gain unit
is approximately one inch high and one-half inch in diameter
with the slot being about half an inch long.

Referring to FIG. 3, the preferred LNB 28 includes
integrally formed combining means 44 for combining the
local channel signals and the direct broadeast satellite chan-
nel signals on a single propagation path. The combining
means 44 in this preferred form of the invention comprises
a stripline combiner connected to receive signals from the
transmission line 32 connected to the first antenna 34 and the
transmission line 48 connected to the probe 42. The stripline
combiner 44, such as that shown diagrammatically in FIG.
3, is well known in the art and includes a conductor having
dimensions dictated by the frequencies of signals which it
carries. Both the transmission line 32 from the slot antenna
34 and the transmission line 48 from the probe 42 may
comprise coaxial cable cut to an appropriate length. In a
particular embodiment, the length of the coaxial cable may
be dictated by the respective impedances of the slot antenna
34 and the probe 42 so that impedances at the combiner are
properly matched.
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Although the stripline combiner 44 is shown in FIG. 3 as
the preferred form of the invention, any suitable combining
means may be used within the scope of the invention. For
example, a directional coupler (not shown) may be used to
couple the signals from the slot antenna 34 onto a transmis-
sion line carrying signals from the satellite antenna. Alsao,
the LNB 28 may be integrally formed with the feed-hom
antenna probe 42 and the propagation path from the antenna
probe to the stripline combiner 44.

The illustrated preferred LNB 28 also preferably includes
a band pass filter 50, a mixer 52 controlled by a local
oscillator 54, and an amplifier 56. The LNB 28 functions o
filter the combined signals and to translate the combined
signals into an intermediate frequency band. The LNB 28
also functions to amplify the signals for transmission by
suitable transmission line 58 to the DBS broadcast receiver/
decoder 18 for further processing.

FIG. 4 illustrates a DBS receiver/decoder 18 as employed
according to the invention. The receiver 18 includes a band
pass filter 60 and an additional amplifier 62. A channel
sclector/controller 64 controls a local oscillator 65 which in
turn controls a mixer 66 connected in series with the signal
path. A demodulator 68, a digital decoder 70, and a digital
to analog converter 72 complete the circuitry required to
decode the signal. Once fully decoded, the analog output
from the receiver 18 represents an NTSC-television signal
which can be received by the television set 20. The illus-
trated DBS receiver/decoder 18 operates under the control of
the channel selector controller 64. In operation, a subscriber
inputs a desired channel setting either manually or by
hand-held remote (not shown) on the selector/controller 64
which causes the mixer 66 to select the desired carrier signal
from the several carrier signals reaching the receiver/de-
cader 18. The demodulator 68 then produces a stream of
digital signals from this single carrier which is then decoded
by the decoder 70 to produce a digital signal for a desired
channel. The digital to analog converter 72 converts this
digital signal to the analog signal necessary to drive the
television set 20.

FIG. 5 shows an alternative antenna structure 80 embody-
ing the principles of the invention. In this form of the
invention, the antenna structure 80 includes two separate
feed-horns, a satellite feed-horn 82 for receiving reflected
signals from the satellite dish 84 and a terrestrial feed-horn
86 for receiving signals directly from the terrestrial trans-
mitter 14 (F1G. 1). Both feed-homs 82 and 86 arc preferably
connected to a single LNB 88 which may have two inte-
grally formed probes (not shown), each probe extending into
one of the feed-hom wave guides. The terrestrial feed-horn
86 preferably is pivotally connected to the LNB 88 and
satellite feed-horn 82 so that it may be rotated as shown at
arrow B for alignment with its receiving end best positioned
for receiving signals from the local terrestrial transmitter 14.

Those skilled in the art will readily appreciate that there
are a number of antenna types that may be employed as the
first and second antennas according to the invention. For
example, a circular wave guide could be used as the antenna
for receiving the local channel signals from the terrestrial
transmitter 14 and another circular wave guide could be used
in place of the feed-horn in the dish-type satellite antenna.
Alternatively two “patch” or flat plate antennas could also be
used for both receiving the satellite channel signals and the
local channel signals. Even a single flat plate antenna could
be used for receiving the satellite signals and the local
terrestrially transmitted signals if the flat plate were mounted
so that its orientation could be changed to receive the desired
signal. In this single flat plate antenna form of the invention
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an antenna such as that disclosed in U.S. Pat. Nos. 4,761,654
or 5,005,019 with an integrally formed LNB would be
mounted so that it could pivot upwardly in position to
receive signals from the satellite and downwardly until it
extends generally vertically to receive the terrestrially trans-
mitted signals. Additionally the flat plate would be capable
of pivoting about its base 1o face the best direction for
receiving the desired signals. This single movable antenna
structure is equivalent to the first and second antennas set out
in the following claims.

The operation in the invention and the method for pro-
viding local channel signals with direct broadcast satellite
signals may now be described with reference to FIGS. 1-5.
Referring particularly to FIG. 1, the method includes trans-
mitting converted local signals from the terrestrial transmit-
ter 14 at a terrestrial transmitter location. The converted
local channel signals are in a first frequency band that itself
is within a satellite frequency band in which signals are
transmitted from a direct broadcast satellite 12. The method
also includes receiving both the converted local channel
signals and the direct broadcast satellite channel signals at a
user location remote from the terrestrial transmitter 14, The
method continues with the step of combining the local
channel signals and the direct broadcast satellite channel
signals on a single propagation path for the final step of
processing in the receiver 18 to produce the desired televi-
sion channel signal.

In a practical application of the invention, the terrestrial
transmitter 14 would preferably be operated by a local
service provider that does not itself provide programming.
The operator of the terrestrial transmitter would then obtain
local programming from local broadcasters. In this preferred
form of the invention the method also includcs receiving the
local channel signals in their regular or initial broadcast
frequency and translating the local channel signals into
converted local channel signals in the first frequency band.
The conversion process would include converting the local
channel signals from an analog to a digital form that is
acceptable to the DBS receiver. The step of transmitting the
local channel signals would then comprise retransmitting the
converted local signals to direct broadcast system subscrib-
€rs.

The method of combining the local channel signals and
direct broadcast satellite channel signals may be performed
with any suitable combiner. For example, the combiner may
be a stripline combiner 44 as shown in FIG. 3 or a directional
coupler as described above. In any event, the output is the
combined signal which appears to the DBS receiver just as
it would have appeared had the signal actually been broad-
cast from the satellite. Thus, the invention provides the
advantage that no additional receiver is required to receive
local channel signals and the local programming is seam-
lessly combined with the regional or national satellite pro-
gramming.

The above described preferred embodiments are intended
to illustrate the principles of the invention, but not to limit
the scope of the invention. Various other embodiments and
modifications to these preferred embodiments may be made
by those skilled in the art without departing from the scope
of the following claims.

1 claim:

1. An apparatus for simultaneously providing local origi-
nating channels along with direct broadcast satellite televi-
sion channels transmitted from a satellite, the apparatus
comprising:

(a) a terrestrial transmitter located at a terrestrial broad-

casting location for transmitting converted local chan-
nel signals in a first frequency band, the first frequency
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band contained within a satellite broadcast frequency
band,

(b) a first antenna located at a user location remote from
the terrestrial broadcasting location for receiving from
the terrestrial transmitter the converted local channel
signals in the first frequency band;

(c) a second antenna at the user location for receiving
from the satellite direct broadcast satellite television
channel signals in the satellite broadcast frequency
band;

(d) combining means at the user location for combining
the converted local channel signals received by the first
antenna and the direct broadcast satellite television
signals received by the second antenna to form com-
bined television signals in the satellite broadcast fre-
quency band on a single signal path; and

(c) signal processing means at the user location for
receiving the combined television signals from the
combining means and processing the combined televi-
sion signals to produce a desired channel output signal.

2. The apparatus of claim 1 further comprising:

() a terrestrial receiver located at the terrestrial broad-
casting location for receiving local channel signals; and

(b) a signal converter located at the terrestrial broadcast-
ing location for converting the local channel signals 1o
converted local channel signals in the first frequency
band.

3. The apparatus of claim 1 wherein the first antenna is
selected from the group consisting of circular waveguide
antennas, feed-horn antennas, fiat plate antennas, slot anten-
nas, dipole antennas, and multi-dipole antennas.

4. The apparatus of claim 1 wherein the second antenna
comprises:

(a) at least one reflector for reflecting and concentrating

the direct broadcast satellite television channel signals;

(b) a signal collector for collecting the direct broadcast
satellite television channel signals concentrated by the
reflector; and

(c) an antenna probe extending into the signal collector
for receiving the direct broadcast satellite television
channel signals.

5. The apparatus of claim 4 wherein the signal collector is
selected from the group consisting of feed-horn assemblies
and circular wave guides.

6. The apparatus of claim 1 wherein the second antenna is
a flat plate antenna.

7. The apparatus of claim 1 wherein the satellite broadcast
frequency band has an approximate lower frequency limit of
12.2 Giga-Hertz and an approximate upper frequency limit
of 12.7 Giga-Hertz.

8. The apparatus of claim 1 wherein the combining means
comprises a stripline combiner mounted on a low noise
block converter, the stripline combiner including:

(a) a first input connected to receive converted local
channel signals from the first antenna;

(b) a second input connected to receive direct broadcast
satellite television channel signals from the second
antenna; and

(c) an output connected to deliver the combined television
signals to signal processing elements of the low noise
block converter.

9. An apparatus for simultaneously receiving signals from
both a satellite source and a terrestrial source, the apparatus
comprising:

(2) a first antenna for receiving from a terrestrial trans-

mitter converted local channel signals in a first fre-
quency band, the first frequency band contained within
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a satellite broadcast frequency band;

(b) a second antenna for receiving from the satellite
source direct broadcast satellite television channel sig-
nals in the satellite broadcast frequency band; and

(c) combining means for combining the converted local
channe] signals received by the first antenna and the
direct broadcast satellite television channel signals
received by the second antenna to form combined
television channel signals in the satellite broadcast
frequency band on a single signal path.

10. The apparatus of claim 9 wherein the first antenna is
selected from the group consisting of circular waveguide
antennas, feed-horn antennas, flat plate antennas, slot anten-
nas, dipole antennas, and multi-dipole antennas.

11. The apparatus of claim 9 wherein the second antenna
comprises:

(a) at least one reflector for reflecting and concentrating

the direct broadcast satellite television channel signals;

(b) a signal collector for collecting the direct broadcast
satellite television channel signals concentrated by the
reflector; and

(c) an antenna probe extending into the signal collector
for receiving the satellite television channel signals.

12. The apparatus of claim 11 wherein the signal collector
is selected from the group consisting of feed-horn assem-
blies and circular wave guides.

13. The apparatus of claim 9 wherein the second antenna
is a flat plate antenna.

14. The apparatus of claim 9 wherein the satellite broad-
cast frequency band has an approximate lower frequency
limit of 12.2 Giga-Hertz and an approximate upper fre-
quency limit of 12.7 Giga-Henz.

15. The apparatus of claim 9 wherein the combining
means comprises a stripline combiner mounted on a low
noise block converter, the stripline combiner including:

(a) a first input connected to receive converted local

channel signals from the first antenna;

(b) a second input connected to receive direct broadcast
satellite television channel signals from the second
anlenna; and

(c) an output connected to deliver the combined television

channel signals to signal processing elements of the
low noise block converter.

16. In a system for providing direct broadcast satellite
television channels having a satellite transmitter for trans-
mitting direct broadcast satellite television channel signals
in a satellite broadcast frequency band, a satellite signal
antenna for receiving direct broadcast satellite television
channel signals at a user location, and signal processing
means at the user location for receiving the direct broadcast
satellite television channel signals and processing the signals
to produce a desired channel output, the improvement com-
prising:

(2) a terrestrial transmitter for transmitting converted local
channel signals in a first frequency band, the first
frequency band contained within the satellite broadcast
frequency band;

(b) a first antenna at the user location for receiving from
the terrestrial transmitter the converted local channel
signals in the first frequency band; and

(c) combining means at the user location fotr combining
the converted local channel signals received by the first
antenna and the direct broadcast satellite television
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signals received by the second antenna to form com-
bined television signals in the satellite broadcast fre-
quency band on a single signal path for processing by
the signal processing means.

17. The system of claim 16 wherein the combining means
comprises a stripline combiner mounted on a low noise
block converter, the stripline combiner including:

(a) a first input connected to receive converted local

channel signals from the first antenna;

(b) a second input connected to receive direct broadcast

satellite television channel signals from the second
antenna; and

(c) an output connected to deliver the combined television
signals to signal processing elements of the low noise
block converter.

18. A method for providing local originating channels
along with direct broadcast satellite television channels
transmitted from a satellite, the method comprising the steps
of:

(a) transmitting converted local channel signals in a first

frequency band from a terrestrial transmitter location,

the first frequency band contained within a satellite
broadcast frequency band;

(b) at a user location remote from the terrestrial transmit-
ter location, receiving the converted local channcl
signals in the first frequency band;

(c) receiving at the user location direct broadcast satellite
television channel signals in the satellite broadcast
frequency band, the direct broadcast satellite television
channel signals being transmitted from the satellite;

(d) combining the converted local channel signals and the
direct broadcast satellitc television signals to form
combined television signals in the satellite broadcast
frequency band on a single signal path; and

(e) processing the combined signals to produce a desired
channe] output signal,

19. The method of claim 18 further comprising the steps

of:

(a) receiving at the terrestrial transmitter location local

channel signals; and

(b) converting the local channel signals to converted local

channel signals in the first frequency band.

20. The method of claim 18 wherein the step of combining
the converted local channel signals and the direct broadcast
satellite television signals to form the combined television
signal is performed with a stripline combiner mounted on a
low noise block converter and further including the step of:

(a) directing the combined television signals to signal

processing elements of the low noise block converter.

21. An apparatus for simultancously providing local origi-

nating channels, along with direct broadcast satcllite televi-

sion channels transmitted from a satellite, the apparatus
comprising:

(a) a terrestrial transmitter located at a terrestrial broad-
casting location for transmitting converted local chan-
nel signals in a first frequency band, the first frequency
band contained within a satellite broadcast {requency
band;

(b) an antenna located at a user location remote from the
terrestrial broadcasting location for receiving from the
terrestrial transmitter the converted local channel sig-
nals in the first frequency band when the antenna is
oriented in a first position and for receiving from the
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satellite direct broadcast satellite television channel (d) signal processing means at the user location for
signals in the satellite broadcast frequency band when receiving television signals from the antenna and pro-
oriented in a second position; cessing the television signals to produce a desired

(c) antenna orienting means connected to the antenna for channel output signal.
enabling the antenna to move between the first position 3
and the second position; and * % x ¥ %
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